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(54) CERAMIC ELECTRONIC COMPONENT AND PRODUCTION THEREOF 
(57)Abstract: 

PROBLEM TO BE SOLVED: To firmly bond a lead 
terminal to an outer electrode by coating the end face of 
a ceramic electronic component element with conductive 
paste and baking the conductive paste to arrange an 
outer electrode conducting with an inner electrode and 
then bonding a metal plate to the surface of the external 
electrode. 

SOLUTION: A plurality of inner electrodes 2 are 
arranged opposite to each other in a ceramic electronic 
component element 1 through a ceramic layer 1a, such 
that they are led out alternately to the end face on the 
opposite side. A pair of outer electrodes 3 are then 
arranged on the opposite end faces of the ceramic 
electronic component element 1 to conduct with the 
inner electrodes 2 led out to the end face and a metal plate 10 having square plan view is 
bonded to the surface of the outer electrode 3. The outer electrode 3 is formed by applying 
and baking a conductive paste containing Ag powder as a conductive component. Lead 
terminals 1 1 are fixed to the metal plate 10 by wire bonding method. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Ceramic electronic parts characterized by providing a ceramic electronic-parts element which 
has structure where an internal electrode was arranged into a ceramic in a mode which a part exposes to 
an end face, an external electrode which apply conductive paste arranged in an end face of a ceramic 
electronic-parts element so that it might flow with said internal electrode, and it comes to bum, and a 
metal plate joined to a front face of said external electrode. 

[Claim 2] Ceramic electronic parts according to claim 1 by which it is joining [ a lead terminal which 
consists of a metallic material ]-to said metal plate characterized. 

[Claim 3] Ceramic electronic parts according to claim 2 to which said lead terminal is characterized by 
being joined to said metal plate by either method of welding process and a pressure-welding method. 
[Claim 4] A manufacture method of ceramic electronic parts characterized by providing the following. 
A process which applies conductive paste for external electrodes to an end face of a ceramic electronic- 
parts element which is not calcinated [ which has structure where an internal electrode was arranged into 
a ceramic in a mode which a part exposes to an end face ] A process which sticks a metal plate on a 
front face of said conductive paste A process which forms ceramic electronic parts with which these 
were calcinated to one, and an external electrode was formed in an end face of a ceramic electronic-parts 
element, and a metal plate was joined to a front face of this external electrode 

[Claim 5] A manufacture method of ceramic electronic parts characterized by providing a process which 
forms an external electrode by applying and calcinating conductive paste for external electrodes in a 
mode which a part exposes to an end face to an end face of a ceramic electronic-parts element which is 
not calcinated [ which has structure where an internal electrode was arranged into a ceramic ], and a 
process which joins a metal plate to a front face of said external electrode with elevated-temperature 
solder. 

[Claim 6] A manufacture method of ceramic electronic parts according to claim 4 characterized by 
having a process which joins a lead terminal which consists of a metallic material to a metal plate joined 
to a front face of said external electrode. 

[Claim 7] A manufacture method of ceramic electronic parts according to claim 5 characterized by using 
either method of welding process and a pressure- welding method as a method of joining said lead 
terminal to said metal plate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] The invention in this application relates to the ceramic 
electronic parts which come to arrange an internal electrode and the flowing external electrode in the 
ceramic electronic-parts element which comes to arrange an internal electrode into a ceramic and the 
ceramic electronic parts with a terminal which attached the lead terminal in the external electrode, and a 
pan at those manufacture methods. 
[0002] 

[Description of the Prior Art] In recent years, the various ceramic electronic parts which come to arrange 
an internal electrode into a ceramic are used widely. 

[0003] Drawing 3 is the cross section showing the stacked type ceramic condenser which is one of the 
typical ceramic electronic parts. As shown in drawing 3 , this stacked type ceramic condenser has the 
structure where the external electrode 53 of a couple was arranged in the ends side of the ceramic 
electronic-parts element 5 1 so that it may flow with the internal electrode 52 which two or more internal 
electrodes 52 were arranged so that it might counter mutually through ceramic layer 51a into the ceramic 
electronic-parts element 51, and was pulled out by turns by the end face by the side of reverse. 
[0004] By the way, in recent years, a stacked type ceramic condenser with little loss by the RF comes to 
be used abundantly by RF-ization of switching power supply, and the request to large-capacity-izing to a 
stacked type ceramic condenser has been increasing. In order to respond to this request, the laminating 
ceramic condenser [ it is large-sized and ] which can acquire big electrostatic capacity from the former 
has come [ and ] to be developed. 

[0005] However, when used in the large environment of a temperature change like a power supply, in a 
large-sized laminating ceramic condenser, from the difference of the coefficient of thermal expansion of 
a stacked type ceramic condenser and the printed circuit board in which it is mounted, mechanical stress 
may occur among both, a crack may occur to a capacitor, and there is a trouble that reliability is not 
necessarily enough. 

[0006] The laminating ceramic condenser which eased the mechanical stress produced from the 
difference of the coefficient of thermal expansion of the ceramic electronic-parts element 51 and a 
printed circuit board has come to be used by mounting the lead terminal 54 which processes a metal 
plate into the external electrode 53, and becomes it in a printed circuit board etc. through installation and 
this lead terminal 54 there, as shown in drawing 4 . 

[0007] Moreover, as a method of joining a lead terminal 54 to the above-mentioned external electrode 
53, although the method of soldering is used, the method of joining a lead terminal to an external 
electrode, without using the solder containing Pb is usually developed as follows from the standpoint of 
environmental protection in recent years. 

[0008] That is, the method of joining a lead terminal to an external electrode by the methods of joining a 
lead terminal to an external electrode, using ** electric conduction adhesives as a method of attaching a 
lead terminal in an external electrode, without using solder, such as a method, ** spot welding method, 
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and a pressure-welding method, for example etc. is proposed, and the part is carried out. 
[0009] However, since electric conduction adhesives usually become soft at the temperature of about 
150 degrees C in the case of the method using the electric conduction adhesives of the above-mentioned 
**, For example, when a stacked type ceramic condenser is mounted by methods, such as reflow 
soldering, Since it is the sintered metal object with which there is a trouble that the temperature at the 
time of mounting cannot be borne, and the external electrode was formed of spreading of conductive 
paste, and printing in the case of methods, such as a spot welding method, a pressure-welding method, 
etc. of the above-mentioned **, It has **** structure, and since it does not have precise structure 
(organization) like the usual metal, by the methods of joining an external electrode and a lead terminal in 
the limited field (area), such as a spot welding method and a pressure-welding method, there is a trouble 
that sufficient mechanical strength is not securable. 

[0010] In addition, these troubles are applied to various ceramic electronic parts, such as not only a 
stacked type ceramic condenser but LC composite part, and a varistor. 

[001 1] The invention in this application solves the above-mentioned trouble, and aims at offering 
ceramic electronic parts with the high reliability which can join a lead terminal to an external electrode 
firmly, and its manufacture method. 
[0012] 

[Means for Solving the Problem] It is characterized by to provide the metal plate a metal plate was 
joined to a front face of an external electrode which ceramic electronic parts of the invention in this 
application ( claim 1 ) apply a ceramic electronic parts element which has structure where of an internal 
electrode was arranged into a ceramic in a mode which a part exposes to an end face , and conductive 
paste arranged in an end face of a ceramic electronic parts element so that it might flow with said 
internal electrode , and it comes to burn , and said external electrode in order to attain the above- 
mentioned object . 

[0013] It becomes possible to obtain reliable ceramic electronic parts excellent in bonding strength of a 
lead terminal by having structure where a metal plate was joined to a front face of an external electrode 
(thick-film electrode) which ceramic electronic parts of the invention in this application apply 
conductive paste, and it comes to burn, and attaching a lead terminal in this metal plate by methods, 
such as welding process and a pressure-welding method. Moreover, where a metal plate is attached, 
ceramic electronic parts of the invention in this application are possible also for carrying out a surface 
mount as it is, and have flexibility of a large use or a mounting method. 

[0014] in addition, as for a metal plate, in ceramic electronic parts of the invention in this application, it 
is desirable to join to a front face of an external electrode so that it may not begin to see, and so that a 
crevice may not arise from an end face (formed external electrode) of a ceramic electronic-parts element 
substantially between external electrodes (especially between the periphery section of a metal plate and 
external electrodes). This is because it becomes possible to prevent that a metal plate is caught with 
other members, or solder etc. invades between a ceramic electronic-parts element and a metal plate at a 
mounting process, and to raise reliability by doing so. 

[0015] Moreover, ceramic electronic parts of claim 2 are characterized by joining a lead terminal which 
consists of a metallic material to said metal plate. 

[0016] In electronic parts with a terminal which joined a lead terminal which consists of a metallic 
material to a metal plate, it becomes possible to join a lead terminal to a precise metal plate of an 
organization, and for the bonding strength to come out enough, and to acquire high reliability from a 
certain thing. 

[0017] In addition, it is possible to use as a lead terminal what bent and processed wire rods, such as a 
wire with circular thing using a metal plate with a flat predetermined configuration which constraint 
special to a configuration or construction material of a lead terminal which consist of a metallic material 
does not have, for example, consists of Ag, Cu, etc., thing which bent and processed it, and cross-section 
configuration, wire rods of a flat configuration, and these wire rods. 

[0018] Moreover, ceramic electronic parts of claim 3 Said lead terminal is characterized by being joined 
to said metal plate by either method of welding process and a pressure-welding method. 
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[0019] In ceramic electronic parts with which a lead terminal was attached in a metal plate with a 
precise organization joined to a front face of an external electrode (thick- film electrode) by methods, 
such as welding process and a pressure-welding method, bonding strength of a lead terminal is large, 
and it becomes possible to secure sufficient reliability. 

[0020] Moreover, a manufacture method of ceramic electronic parts of the invention in this application 
(claim 4) A process which applies conductive paste for external electrodes to an end face of a ceramic 
electronic-parts element which is not calcinated [ which has structure where an internal electrode was 
arranged into a ceramic in a mode which a part exposes to an end face ], It is characterized by providing 
a process which forms ceramic electronic parts with which a process which sticks a metal plate on a 
front face of said conductive paste, and these were calcinated to one, and an external electrode was 
formed in an end face of a ceramic electronic-parts element, and a metal plate was joined to a front face 
of this external electrode. 

[0021] applying conductive paste for external electrodes to an end face of a non-calcinated ceramic 
electronic-parts element, sticking a metal plate on a front face of this conductive paste, and calcinating 
to one — especially, it becomes possible to manufacture efficiently ceramic electronic parts with which 
enabled it to join a metal plate to an external electrode, and an external electrode was formed in an end 
face of a ceramic electronic-parts element, and a metal plate was joined to that front face, without 
needing cement (adhesives) etc. 

[0022] Moreover, a manufacture method of ceramic electronic parts of the invention in this application 
(claim 5) be characterize by to provide a process which form an external electrode, and a process which 
join a metal plate to a front face of said external electrode with elevated temperature solder by apply and 
calcinate conductive paste for external electrodes in a mode which a part expose to an end face to an end 
face of a ceramic electronic parts element which be calcinate [ which have structure where an internal 
electrode be arranged into a ceramic ]. 

[0023] Ceramic electronic parts of the invention in this application can be manufactured also by joining 
a metal plate to a front face of an external electrode with elevated- temperature solder, and by using low- 
temperature solder at a mounting process in that case, satisfactory, it becomes possible to mount and 
they can secure practicability especially. 

[0024] Moreover, a manufacture method of ceramic electronic parts of claim 6 is characterized by 
having a process which joins a lead terminal which consists of a metallic material to a metal plate joined 
to a front face of said external electrode. 

[0025] When a lead terminal is joined to a metal plate joined to a front face of an external electrode, 
since it has an organization where a metal plate is precise, it becomes possible to attach a lead terminal 
in a ceramic electronic-parts element certainly through a metal plate, and it is efficient and it becomes 
possible to manufacture reliable ceramic electronic parts. 

[0026] Moreover, a manufacture method of ceramic electronic parts of claim 7 is characterized by using 
either method of welding process and a pressure- welding method as a method of joining said lead 
terminal to said metal plate. 

[0027] By attaching a lead terminal in a metal plate by methods, such as welding process and a pressure- 
welding method, mounting reinforcement of a lead terminal is large and it becomes possible to 
manufacture reliable ceramic electronic parts efficiently. 
[0028] 

[Embodiment of the Invention] The place by which shows the gestalt of operation of the invention in 
this application, and it is characterized [ the ] hereafter is explained in more detail. 
[0029] [Operation gestalt 1 (ceramic electronic parts)] drawing 1 is drawing showing the ceramic 
electronic parts (this operation gestalt stacked type ceramic condenser) of the surface mounting mold 
concerning 1 operation gestalt (operation gestalt 1) of the invention in this application, (a) is a cross 
section and (b) is a perspective diagram. 

[0030] As shown in drawing 1 , it sets to these ceramic electronic parts (stacked type ceramic condenser) 
A. So that two or more internal electrodes 2 may be arranged into the ceramic electronic-parts element 1 
so that it may counter mutually through ceramic layer la and may be pulled out by turns by the end face 
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by the side of reverse, and it may flow with the internal electrode 2 pulled out by the end face The 
external electrode 3 of a couple is arranged in the ends side of the ceramic electronic -parts element 1, 
and the metal plate 10 with the shape of a plan type flat at a rectangle is joined to the front face of the 
external electrode 3. 

[0031] In addition, a metal plate 10 is not protruded from the end face (external electrode 3) of the 
ceramic electronic-parts element 1, and it is joined to the front face of the external electrode 3 so that a 
crevice may not be substantially generated between the external electrodes 3. It becomes possible to 
prevent that a metal plate 10 is caught with other members, or solder etc. invades between the ceramic 
electronic-parts element 1 and a metal plate 10 at a mounting process by this, and to raise reliability. 
[0032] In addition, in the ceramic electronic parts of this operation gestalt, the external electrode 3 is 
formed by applying, being burned and carrying out the conductive paste which uses Ag powder as an 
electric conduction component. Moreover, Ag board is used as a metal plate 10 joined to the external 
electrode 3. 

[0033] [Operation gestalt 2 (ceramic electronic parts)] drawing 2 is drawing showing the ceramic 
electronic parts (stacked type ceramic condenser) of the surface mounting mold concerning 1 operation 
gestalt (operation gestalt 2) of the invention in this application, (a) is a cross section and (b) is a 
perspective diagram. 

[0034] As shown in drawing 2 , these ceramic electronic parts (stacked type ceramic condenser) B attach 
the lead terminal 1 1 which bent and processed the metal plate bottom into the metal plate 10 joined to 
the front face of the external electrode 3 of the ceramic electronic parts A of the above-mentioned 
operation gestalt 1 ( drawing 1 ) inside horizontally by the method by wirebonding. In addition, what 
bent and processed Ag board as a lead terminal 1 1 which constitutes the ceramic electronic parts of 
drawing 2 is used. 

[0035] The [manufacture method of the ceramic electronic parts of the operation gestalten 1 and 2], next 
the manufacture method of the ceramic electronic parts A and B of the above-mentioned operation 
gestalten 1 and 2 are explained. 

[0036] ** First, form the ceramic electronic-parts element 1 which is not calcinated [ with a length of L= 
5.7mm, a width of face / of W= 5.0mm /, and a thickness of T= 2.0mm ], and apply the conductive paste 
which blends Ag powder, a glass frit, resin, and a solvent with the ends side (field where the internal 
electrode 2 was pulled out), and it comes to knead. 

** And a surface size sticks by pressure Ag board (metal plate) whose thickness is 0.3mm by 
4.0mmxl.5mm to the field where conductive paste was applied. 

** And by putting this ceramic electronic-parts element 1 into a 700-degree C firing furnace, and being 
able to burn conductive paste, as shown in drawing 1 , the external electrode 3 is formed in the ends side 
of the ceramic electronic-parts element 1, and form the ceramic electronic parts (ceramic electronic parts 
of the above-mentioned operation gestalt 1) A with which the metal plate 10 was joined to the front face 
of this external electrode 3 so that a crevice might not be generated substantially. 
** And obtain the ceramic electronic parts (ceramic electronic parts of said operation gestalt 2) B 
equipped with the lead terminal 1 1 by joining the lead terminal 1 1 into which Ag board was bent and 
processed to the front face of a metal plate 10 by spot welding. 

[0037] Rattlingly alike as mentioned above, the conductive paste for external electrode 3 is applied to 
the end face of the non-calcinated ceramic electronic-parts element 1, a metal plate 10 is stuck on the 
front face of this conductive paste, and it calcinates to one — more The external electrode 3 is formed in 
the end face of the ceramic electronic-parts element 1 , and it becomes possible to manufacture 
efficiently the ceramic electronic parts A to which the metal plate 10 was joined so that a crevice might 
not be substantially generated on the front face. Furthermore, by joining a lead terminal 1 1 to the metal 
plate 10 joined to the front face of the external electrode 3 by spot welding It becomes possible to attach 
a lead terminal 1 1 in the ceramic electronic-parts element 1 certainly through a metal plate 10, and it can 
be efficient and reliable ceramic electronic parts with a terminal can be manufactured. 
[0038] In addition, although the above-mentioned operation gestalt explained the case where the lead 
terminal which consists of a plate of Ag was joined to a metal plate (Ag board) by spot welding, it is 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 3/17/2004 



Page 5 of 6 



also possible to attach Cu lead terminal which performed Sn plating by the method of bonding, for 
example, using Au board as a metal plate. 

[0039] Moreover, while forming an external electrode by sticking a metal plate by pressure, putting into 
a 700-degree C furnace, and being able to burn conductive paste on the field where conductive paste was 
applied, he is trying to join a metal plate to the front face with the above-mentioned operation gestalt, 
but after being able to burn conductive paste and forming an external electrode, it is also possible to join 
a lead terminal to the front face of an external electrode with elevated-temperature solder. 
[0040] If it removed that the metal plate 10 of the above-mentioned operation gestalt 1 was not joined to 
the external electrode 3 in order to evaluate the bonding strength of the lead terminal of the ceramic 
electronic parts of the [assessment about bonding strength of lead terminal] invention in this application, 
the ceramic electronic parts (example of a comparison) which have the same configuration as the 
ceramic electronic parts of the operation gestalt 1 were manufactured by the same method as the case of 
the above-mentioned operation gestalt 1. In addition, as a metal plate 10, Pd board was used for 
assessment. 

[0041] And Au wire whose diameter is 30 micrometers about Au wire whose diameter is 30 
micrometers at the above-mentioned metal plate 10 in the case of the ceramic electronic parts of 
installation and the example of a comparison was directly attached in Pd external electrode by the 
pressure-welding method by wirebonding at the ceramic electronic parts of the above-mentioned 
operation gestalt 1. 

[0042] And the connection (cementation) reinforcement of the wire to the ceramic electronic parts of the 
above-mentioned operation gestalt 1 and the example of a comparison was measured by MIL-STD-883 
Method 201 1 . The result is as follows. 

** Connection resilience connection resilience of the wire of the ceramic electronic parts of the 
operation gestalt 1:10 g-f shearing mode: Connection resilience connection resilience of the wire of the 
ceramic electronic parts of the example of a cutting ** comparison of a wire (conventional example) : 4 
g-f shearing mode: It is fracture [0043] after some external electrode sintered compacts have adhered at 
the head of a wire. By joining a metal plate to the front face of an external electrode, using methods, 
such as spot welding and wirebonding, and attaching a lead terminal in this metal plate from this, like 
the ceramic electronic parts concerning the operation gestalt of the invention in this application, shows 
that it becomes possible to raise the connection (cementation) reinforcement of a lead terminal 
substantially. In addition, the method of spot welding methods, such as laser welding and arc welding, 
etc. being used, making carry out counter diffusion of between metals as a welding process in the 
invention in this application, using thermocompression bonding and an ultrasonic bonder as a pressure- 
welding method, and connecting etc. is adopted. 

[0044] In addition, although Ag board was used as a metal plate with the above-mentioned operation 
gestalt, the class of metal plate can use what is not restricted to this and consists of Au board, Cu board, 
a stainless plate, and other various metallic materials. 

[0045] Moreover, although the above-mentioned operation gestalt explained taking the case of the case 
where the shape of a plan type of a metal plate is a rectangle, it is possible for there to be no constraint 
special to the configuration of a metal plate, and to use the metal plate of various configurations, such as 
the shape of a round shape and irregularity. 

[0046] Moreover, in an above-mentioned operation gestalt, although explained taking the case of the 
stacked type ceramic condenser, the invention in this application can be applied to the various ceramic 
electronic parts which arrange a lead terminal and become so that it may flow with an internal electrode 
on the front face of the ceramic electronic-parts element equipped not only with a stacked type ceramic 
condenser but the internal electrode. 

[0047] In addition, the invention in this application can add various application and deformation within 
the limits of the summary of invention about the arrangement location of the class of ceramic which is 
not further limited to the above-mentioned operation gestalt in other points, and constitutes a ceramic 
electronic -parts element, the pattern of an internal electrode and a component, and a lead terminal etc. 
[0048] 
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[Effect of the Invention] As mentioned above, since it has the structure where the metal plate was joined 
to the front face of the external electrode (thick-film electrode) which the ceramic electronic parts of the 
invention in this application apply conductive paste, and it comes to burn, it enables it to become 
possible to raise the mounting reinforcement of a lead terminal, and to raise reliability by attaching a 
lead terminal in a metal plate by methods, such as welding process and a pressure-welding method. 
Moreover, these ceramic electronic parts can also carry out a surface mount as it is, without attaching a 
lead terminal depending on the case. 

[0049] Moreover, it becomes possible to join the lead terminal to the precise metal plate of an 
organization, and for the mounting reinforcement to come out enough, and to realize high reliability 
from a certain thing like the ceramic electronic parts of claim 2, in the electronic parts with a terminal 
which joined the lead terminal which consists of a metallic material to the metal plate. 
[0050] Moreover, like the ceramic electronic parts of claim 3, in the ceramic electronic parts with which 
the lead terminal was attached in the metal plate by methods, such as welding process and a pressure- 
welding method, the mounting reinforcement of a lead terminal is large and sufficient reliability can be 
secured. 

[0051] Moreover, the manufacture method of the ceramic electronic parts of the invention in this 
application (claim 4) Since the conductive paste for external electrodes is applied to the end face of a 
non-calcinated ceramic electronic-parts element, a metal plate is stuck on the front face of this 
conductive paste and he is trying to calcinate to one It becomes possible to manufacture efficiently the 
ceramic electronic parts with which enabled it to join a metal plate to an external electrode, and the 
external electrode was formed in the end face of a ceramic electronic-parts element, and the metal plate 
was joined to the front face, without especially needing cement (adhesives) etc. 

[0052] Moreover, the ceramic electronic parts of the invention in this application can be manufactured 
like claim 5 also by joining a metal plate to the front face of an external electrode with elevated- 
temperature solder, and by using low-temperature solder at a mounting process in that case, satisfactory, 
it becomes possible to mount and they can secure practicability especially. 

[0053] Moreover, when a lead terminal is joined to the metal plate joined to the front face of an external 
electrode like the manufacture method of the ceramic electronic parts of claim 6, since the metal plate is 
precise, it becomes possible to attach a lead terminal in a ceramic electronic-parts element certainly 
through a metal plate, and it is efficient and it becomes possible to manufacture reliable ceramic 
electronic parts. 

[0054] Moreover, like the manufacture method of the ceramic electronic parts of claim 7, by attaching in 
a metal plate by methods, such as welding process and a pressure- welding method, the mounting 
reinforcement of a lead terminal is large and it becomes possible to manufacture reliable ceramic 
electronic parts efficiently. 



[Translation done.] 
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1 a*^bTSV>t»ra-r*«t"5tC**©fJ»««5 2 

*tgEia$n. tfo, «sicis»iao*ii!ik:gi*ui*nfcrt 
«** 5 2 sic. -fe5 5^i7«^a^-T 

5 i opwaifKi-w 5 3«*HB«anfc«jft* 

[0 0 0 4] ti5T, ifi4pfc*tt»Ttt, M^f^ 

[0005] ua»u «K©j:3£agE£fl:<D:fc*»gR 
£ <t*** o . art fcflMRtt*»+$mi&^ t v> 5 isi® 

[0 0 0 6] -tUT, 0flAfc£. 04(C^-TJ;pfC. 

[0007] * Ac. ±mn^mm 5 3 jcj - ksst 5 4 
o £. p b ^^$^«^fc*^^ffl^i■•r^c u - fsh^ 

[0 0 0 8] -T7it»^> tt^fcffiffltt-rtC'J-KSSfiP 

[0 0 0 9] b^L. ±|E®©#faS«f^J&fflV^^ffi 
©»^. 8MU&M!l#t. MfHr. 1 5 0*CSf£E©faffiT-1^ 
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m®v>x#y hmg&^EE&ftte £*©:#*£©«£, ^ 

want* #i^-xh®it> t&m-y\z£K>B!$.2titz 
mm&mft-e&zrc®. mrmm^mvxnr). as© 

m&wzGLm. mm) -&M$m.®iiv-m=?£*&& 

««W5***«l«-r<5Ct3*fr*ani:^'5iaiHj!it3a<* 

-?> o 

[0 0 10] &*3. £n£©P3&j&n» »JB-fe55-v^ 

3 >5 i >-y-»cis & r . lc tt&aurt'rt u x * & am* 
[ooi i] ^sa^ema. ±eNH&&j)ift-r« , b<z>T 

[0 0 12] 

[0013] ^wawo-fe^sv^w^ffiatt. 

[0 0 14] tefc. *«»lH©-fe9 5 

[00 15] BsW2fl)t75yi't?»«tt. 
[0 0 16] iI»^ft5iJ-Hlf* 
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*. 

[0 0 17] fc*. ftll*m*»6<i:*U-l««^©»« 
*»KfcttW9J©l!»»tt&<. {«*.«'. Ag-^Cute,*: 

fctfTDifiitfflnXLfcfc©. «II#*jW1#©»7-rirfc2 
10 [0 0 18] fflt*JH 3 ©ir 5* 5 y^Vf-afttt. 

WE'J-fwf**. E^tt-©vi-rn^©*ffi 

US. 

[0019] <jit»t««) ©^Mcs^snfc 

«. 'j-hss^©^5SK^^<, +»*«*tfesi* 

[0 0 2 0] *«iSBJ (WjfcIB4) Ot55j»* 

*fl^©*95y**?»»*^©JHfl5K:. *»«ffffl 

oM^-xhsnrrsiat, MEwa^-* h© 

an. *o, ttn»««©aiiB»c*jiB«««»^snfc-fe 
557^ *f sxg t ^*«s-r s c t * w 

[0 0 2 1] *«Jfc©-fe5 5yi'tt ; p»a* ; F©«HiB 

t. h©«sic^nis$«#a-a-T, — #icjfcjfc-r*££ 

Kit), fir&ttdftl fc£<£«fcT*J:fcfc 

-€-©«®{C^JS«)i^-&anfc-fe7 5yir«^ffl5fi, 
[0 0 2 2] (Si!f3fcJB5) 0t7 5»^ 

•^aaoKjft*^ a. — »**JBBr tc^m-r s «k 5 

[0 0 2 3] #SSPSW©-fc5 5>y?ffi^g|SiStt. 
ffi©^®fc:^5jaHAy^:{c«k 0 &mm&fe&TZ> C iKi 
o T feSifiT^ - t^Wflg-Cfe 0 , -t©«^, I^SXS 
Tfia»^«*fflV>SJ:tCJ:0, «K|BIMHJ5c<, 

50 ^„ 
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[0 0 2 4] IB*3H6©-fe7 5-yi'«^ffl5S©SS} 

[o o 2 5] t?\-®mM(o&m\z&&t*nfz&mmz. o 

[0 0 2 6] il*3B7 0-fe7 5y^*^»«0« 

[0 0 2 7] U- HJB7«flFMEtt4>E3ttta: 
£«fifc]RB J; D. U- H«^©*W1ME 

[0 0 2 8] 

L T^O#m <h C 5 £ $ 6 fc# L < HOT S . 

[0029] [naseMii (Hz^sy^w^aa) ] a 
1 sbmbehb ohmi) £**«h* 

5^^3>r>-y-) S^-THT-abO. (a)te»r®0. 
(b)tt*HBHT&*. 

[0 0 3 0] H lfcjSfJ: 3 K, H©"fc9 3y**^« 

[0 0 3 1] &MS10a, t55y^*f»ft 

JIH 1 1 ©jfijffl (aftflMKS 3 ) fr&H&tftTc&jPft 

«fc-5tC^g|5®ffi3W^B5»Cjg^snT^S. HftfcJ: 

o. o*tfl!ioa5tttgi-3**»ofco. mmum 

[0 0 3 2] fcii. £©£J*»ffi©Hr75y*flt^»ft 
tt. A g«jWHl,» 6*1X^-5. 

[0033] mmmm2 (-fe^s-y^m^gps) ] a 
2 \ttmft.w<D-mnmm (mmmm2) £*»«nit 
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0 . (a)tttnBH. (b)^l§T$ 

[0 0 3 4] E^tSTA-Ste. ZlO-te^Ss/i'VHIJ 

Ot?5yf«?»ftA (Ell) ©, ftOH&K 3 
ic8££*ifc&»|£i Olc. &««©S»©T«**¥ 
*lft] rt«tSr 0 tttf JH1X Lfc'J-HSflU^t 

io 0 2©-k7s«^^a : Fgi5ia£^Bi-r^u-H^i 

ltl/Tlt Ag«S#OltttfinXUfcfc©jWfllr»Sn 
[0 0 3 5] mMBMlX.tf2<D±7S.y?m : ?ffl&, 

[0 0 3 6] (J)Jf, g^L=5. 7 mm. ffiW= 5 . 0 
mm. 0^T=2. OmmK). *Mfflt5S y 

-^©MiTO <i*j»*«2atgi*tti*n 

At 4. Ommxi. 5mmT. ,W#-2>t0. 3mmCDAg1£(& 
JMK) SETTS. 

@^LX. CO-fe^Sv^VpaWMIS^l £7 0 0-C© 

30 «^S5,S) A*»fiJc-rS. 

®*n*»6. Ag«£«0dHtfJqXLifcy-|«8H t l 1 
h£j*£J:Q&JH*(l 0 ©^jSfcj&^-r -5 £ £ 

(«iTBailMPfiS2©-fe7 5y^a^ai5S) B£f#-5„ 
[0 0 3 7] ±&<Z>J:3C. sfettlfta-fe^Sy^YftV 
ift*T 1 WSffilUC. ^gi5tt«S3ffl<D^tStt^-^ 
b, hOg®fc^®tRl 0£SB5»$-e- 

S^i<7)ssia^a5«a3j5^/$$ti. ao, -to* 

tifc-fe 557^ «^g|5 l a A «^<fc < SSifiT^ H t AtTiT 

«l0t. U-hWiiS. M*ttKJ:9»6' 
-T^^tlctD. iJ-HWllt4Ml0t*L 

x.. «nict 557^ tt^sPiam^ i tcis o ft*** d t 

[0 0 3 8] ft*5, ±E*M»flBTtt. Ag©»5 
^S'J-KSS^*Xt}?2/ h«Ftt(cJ:0AJB« (Ag«) 

50 tc^Lfc«^»c^^Ta»nnufc^. mittiaittL 



7 

TAu^fiSffl^. Sn4e>o€r£ML£Cu»J-b**sHP 

[0039] &tz. ±mmmmm-c\t. mm^-xh& 
mn>anftm\z. &/si££EE*fU i o owtpizxn 

$;-fz>iiii>b\z. *rv>mffi\z. &m&&&&^-z>±5\z 

^ * £ £ t t> WtBT afe S o 
[0 0 4 0] [ij — FflfrottftHttlco^TOIMB] 

±flE^«fi8 1 W&fllfc 1 0#9M* 
*«3lctt#attT^&^Et£|ift^Ttt. ^M^Hl 

o-t 5 5 v v n=F a&iS t in &«Mt*#-r*-fc ? s * * « 

^SRift (ttlttfl) ±fl2*«»m©*6tRHii<D*' 
[0 0 4 1] -t-UT. ±ffaHM?^fiSl©-fe5 5<7^«^ 

a*«3 o /i»c9Au ^-Y-v^Jiia^stgi o<cmof* 

Jfc. 

[0 0 4 2] -t UT. ±tai6*EBffi 1 Rtf Jt*fc0>l«>-fe 7 

L-STD-8 8 3 Method 2 0 1 1 fc«k 
Life. &TF©jlDT&3. 
(DfUfl&^fil 1 O-fe 5 5 >y * tflW©^ -VottttMU* 
&Ktt& : 1 0 g • f 

SMftlJ? : 4 g • f 

aRt- f : v^'v&fflztmnm&f&ftv—B&tt 

[0043] cn=fco, *m5tw<D^ffi.Bmzfrfr2>±. 
^sy^^aa©^*:. ft-nmMv>3tmiz&mft. : £ 

*tf>T4 >y&£©*ffi*ffl^TiftO#»a £ tic J: 

£ t^nJgglCft-S £ h&t>frZ>. ft*. ♦■fSWfcisW- 
5*»ftttTli. I/— ifi§gK>7-*i§j£&t*©*# 

[0 0 4 4] _kKSI!g»J»Ttt. &JS1£tbT, 
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[0045] St. ±mmmmmxu. &mw.<D*wm 
vttfjjM-?$>z>m&$:mzii-oT®.mvtctf. &mm<z> 

[0046] ±T&<Dmmmmiz^x\t. mm± 

55-^3 >-r >it£WCt o TWim Lit**. #KiifgH 

fa i 3 «c 'J - FJB^ 3 flB* ©-t y 5 y ^ 
10 tt^^SMCjSJBf 3£t#lWC&3. 

[0 0 4 7] ££>tC^©{lk©^fC:fc 

yi?n?®&,m : ?2:mfo-?z>-t?$y?v>mm* nam 
Mow-y^Mi&ttn* v-Fm^-o&wttiLmtt&z 
mu &w<D&m(DmmMzt$^Tm*<Dfom. 

[0 0 4 8] 

20 « oujumb) ©*Hfc&H«a*«te£nfc«ift**ru 
g-r-siitfcomTi&s. 

[0 0 4 9] »^2(D-fe^5>y^ltt ; f^©J; 

30 &tS.&mmZ&&t<tlTi5Q. ^<DT&tfi&Mtf+ft-V$> 
[0 0 5 0] Sfc, ^)«3<D-fe^5«y^ftt^65,a(Dck 
fCHX 0 #tt tlfc-fe 75'^ «^ IC ti ViT tt, U - 

[0 0 5 1] ifc. #H%IM (8fl5R^4) co-fe^5<>^ 
«^ai5S©®!ifi^te«. 7 5 >y M?&&m 

T-5ct^JcLTV^©T. 4$(C»^J 

^fit-r«c:tat<. 

«*«»l3E*n. ^o. ^-oajSlC^JStti^^Stlfc-fe: 
[0 0 5 2] $fc. *®fEIW<7)-t75yi7«^g|5S«. 
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[0 0 5 3] 3S5l<IB6<7)-fe7 5-y^«^SI5a©®l 

ic-t v s ^ft^gu.g.^Ticflx o t.immz.ts. 

[0 0 5 4] ffidcJa7<D-fe7 5-y^«?SPia©© 

[0®cQfffiW<£lSttHlJ] 

[01] imsm<D— mmfo mmmmi) tca^a 



[HI] 




[0 3] 
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mmm. (b)B«wBT**. 

[0 2] (H^fli2) ca^a 

KiBH. (b)»M»aHT*«. 
[0 3] ^*O-fe7 5-y^m^6|5 t a**-rWfifii0T* 

[0 4] te^OflSKO-t^Sy^tt^SBftSw-rWilBHT? 
[WF^CDlttW] 



A. B -fc?3y?tt?tfA 

1 WSsrj'iflHafiF 
la tJSyi'li 

2 WSP«ffi 

3 ^6P«® 

i o &mts. 

1 1 'J-'HJfiH? 



[02] 
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AJ03 

5E082 AA02 AB03 BC32 FG26 FG54 

GG08 GG11 JJ03 JJ09 JJ12 

JJ23 JJ25 JJ27 MM24 



